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MB84257A-70/-70L/-70LL/-10/-10L/-10LL
CMOS 256K-BIT LOW POWER SRAM

32,768 WORD x 8-BIT CMOS STATIC RANDOM ACCESS
MEMORY WITH DATA RETENTION

The Fujitsu MB84257A is a 32,768-word by 8-bit static random access memory fabricated
with a CMOS silicon gate process. The memory utilizes asynchronous circuitry and may be
maintainedin any state for an indefinite period of time. All pins are TTL compatible, and a single
+5V power supply is required.
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The MBB84257A is ideally suited for use in microprocesser systems and other applications
where fast access time and ease of use are required. All devices offer the advantages of low
power dissipation, low cost and high performance.

PLASTIC PACKAGE
DIP-28P-M02

¢ Organization: 32,768 x 8 bits
Fast access time: 70 ns max.
100 ns max.

(MB84257A-70/-70L/-70LL)
(MB84257A-10/-10L/-10LL)

Completely static operation: No clock required
TTL compatible inputs/outputs

Three state outputs

Single +5V power supply, £10% tolerance
Low power standby:

CMOS level: 5.5 mW max.
0.55 mW max.

(MB84257A-70/-10)
(MB84257A-70L/-70LL/-10L/-10LL) PLASTIC PACKAGE

TTLlevel:  16.5mW max.
¢ Data retention: 2.0V min.

e Standard 28—pin Plastic Packages:

(MB84257A-70/-70L/-70LL/-10/-10L/-10LL)

DiP (600mit) MB84257A-xx(L/LL)P
Skinny DIP (300 mil)  MB84257A-xx(L/LL)P-SK
SOP

TSOP (normal bend)
TSOP (reverse bend)

MB84257A-xx(L/LL)PFTN

(ULL)

(LLL)
MB84257A-xx(L/LL)PF

(LLL)
MBB84257A-xx(L/LL)PFTR

DIP-28P-M04

SOP PACKAGE; See Page 12
TSOP PACKAGE; See Page 13, 14

PIN ASSIGNMENT

A14 E 1 28 : %‘;E'C
A, O 2 270
ABSOLUTE MAXIMUM RATINGS (see NOTE) A, O3 263 Ay
: . Ag L ) 253 Ag
ﬁg_;i,ng Symbol Value Unit A O s 22 A
Supply Voltage Vee 0510 +7.0 v :4 E 673 23 Ay
Az g TOPVEW g? g 232
Input Voltage Vin -0.510 V¢ +0.5 v 10
p g cct //:1 E 51;0 20 g TS,
19 le]
Output Vot v -0.510 Vgg +0.5 0 8
utput Voltage o °oer ’ wop 1 B e
. ) 2 1 6
Temperature Under Bias Teias —10to +85 C |C/;oNaD E : i 15 : /85
153 1/
Storage Temperature Tsta —40 1o +125 °C ¢

NOTE:

Permanent device damage may occur if the above Absolute Maximum Ratings

are exceeded. Functional operation should be restricted to the conditions as
detailed in the operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

This device contains circuitry to protect the inputs against
damage dus to high static voltages or electric fields. However,
it is advised that normal precautions be taken to avoid
application of any voltage higher than maximum rated voltages
to this high impedance circuit.

Copyright ©1992 by FUJITSU LIMITED




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

Fig. 1 — MB84257A BLOCK DIAGRAM

Ay O——— ‘_OVCC
Ay O———ou
Ay O———— . . <«—OGND
A; ©————1 ADDRESS | . ROW . 256 x 128 x 8
A, o——1 BUFFER DECODER MEMORY CELL ARRAY
As O———ol . .
Ag O—f
A; O—
T cs [ ® [
Ay O]
Ay O——]
Ao —— ADDRESS o /O GATE &
o
A BUFFER . COLUMN DECODER
A3 ©
Aty O————
T cS L] [ ] [}
WEO—— BUFFER DATA /O BUFFER «— CS
o0 o o
5910_(’_)_ cs> WO,  1O; VOs 105
CS20———| IO, 110, 10g  1/Og
TRUTH TABLE
TS, | Cs, | WE MODE U IO PIN
H X X Not Selected Isg High-Z
X L X Not Selected Ise High-Z
L H H Read lec Dou
L H L Write loc Din

CAPACITANCE (1a-25°c, 1 - 1mH2)

Parameter Symbol Min Typ Max Unit

I/O Capacitance (Vj0 = OV) Cio 8 pF

Input Capacitance (Vi = 0V) Cin 7 pF




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

RECOMMENDED OPERATING CONDITION

{Referenced to GND)

. ‘P.'t‘i’ramé:"'t"er Symbol Min Typ Max Unit
Supply Voltage Veo 45 5.0 55 \
Ambient Temperature Ta 0 70 °c

DC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

! MB84257A-70/-10 MB84257A-70L/-70LL
Parameter Symbol Test Condition /-10L/-10LL Unit
Min Max Min Max
CS2< 0.2V, C81 > Vee 0 2V
ISB‘I SV v < v 1 0.1 mA
Standby Supply Current (C_SZ_ 0602V or €52<0.2
g2 S1=VyorCSa2 =V, 3 3 mA
. VIN = V|H or VIL 381 = VlL
| g 50 50 mA
Active Supply Current cC1 CS2 = Vi, lout = OmA
. -70 Cycle = Min. 80 80
Operating Supply lcce Duty = 100% mA
Current 10 louT = OMA 70 70
Input Leakage Current I VIN =0V to Ve -1 1 -1 1 HA
Vo =0Vto Ve
Output Leakage Current ILo TS1=V|yorCS2 = Vy_or -1 1 -1 1 LA
WE = ViL
Input High Voltage VIH 22 Voo +0.3 2.2 Veo +0.3 Y
Input Low Voltage Vi -3.0" 0.8 -30°* 0.8 \
Output High Voltage VoH lon = —1.0mA 24 2.4 \Y
Output Low Voltage VoL loL=2.1mA 0.4 04 \Y%
Note: All voltages are referenced to GND.
+. =3.0V min. for pulse width less than 20 ns.(Vy min. = -0.3V at DC level)
Fig. 2 — AC TEST CONDITIONS
® Output Load oy * Input Pulse Levels: 0.6Vto 2.4V
* * Input Pulse Rise & Fall Times: 5ns (Transient between 0.8V and 2.2V)
® Timing Reference Levels: Input: Vi =0.8V, Vip=2.2V
R Output: VoL=0.8V, Vou=2.0V
s
* Including Jig and stray capacitance
Dou
(VO) . Ry Ro CL Parameters Measured
C Rz
I L Load | 1.8KQ | 99002 | 100pF| excepticiz toHz, twiz, and twhz
Load Il 1.8KQ2 990€2 SpF tcLz, toHz, twrz, and tWHZ




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

AC CHARACTERISTICS

(Recommended operating conditions otherwise noted.)
READ CYCLE *1

MB84257A-70/-70L/-70LL MB84257A-10/-10L/-10LL
Parameter Symbol Unit
. Min Max Min Max
Read Cycle Time tre 70 100 ns
Address Access Time *2 taa 70 100 ns
T31 Access Time *3 tACS1 70 100 ns
CS2 Access Time *3 tacs2 70 100 ns
Output Hold from Address Change toH 20 20 ns
Chip Select to Qutput Low-2Z *4 oLz 10 10 ns
Chip Select to Output High—2Z *4 tcHz 25 40 ns
READ CYCLE TIMING DIAGRAM *1
READ CYCLE 1*2
tRe
ADDRESS P«
taa
P, tOH_ﬂ
Dourt PREVIOUS DATAVALID T’ X X DATA VALID
| |
READ CYCLE 2*3
tRe >
ADDRESS )%
taa
CSt N Z
e {5 g
= e
CS2 // // / \\ \\\
tacs — tcHz—w
toL =2
HIGH-Z HIGH-2
Dout » DATA VALID
PLA : undefined

Note: *1 WE is high for Read cycle.
*2 Device is continuously selected, T31 =V, CS2 = Viy
*3 Address valid prior to or coincident with CS1 transition low, CS2 transition high.
*4 Transition is measured at the point of £500mV from steady state voltage with specified Load Il in Fig. 2.



MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

WRITE CYCLE *1*2

MB84257A-70/-70L/-70LL MB84257A-10/-10L/-10LL
Parameter Symbol Unit
: Min Max Min Max
Wirite Cycle Time *3 twe 70 100 ns
Address Valid to End of Write taw 50 80 ns
Chip Select to End of Write tow 50 80 ns
Data Valid to End of Write tow 25 40 ns
Data Hold Time toH 0 0 ns
Write Pulse Width wp 50 60 ns
Address Setup Time tag 0 0 ns
Write Recovery Time *4 twi 5 5 ns
WE to Output Low-Z *5 twiz 5 5 ns
WE to Output High-Z *§ twHz 25 40 ns

WRITE CYCLE TIMING DIAGRAM *! *2

WRITE CYCLE 1 : WE CONTROLLED

twe >

tew — tWR-—.|
LD

ADDRESS

CS1 v-\\(

Ny

tow
w T I AN

taw

WE %\x A

tow ——» j&—— ip—>

] HIGH-Z
Din HIGH 2 DATA VALID

twHz

j——— tyy —»

b _X X XX XX X e

m : Undefined

Note: *11fT51 and CS2 are in the READ Mode during this period, I/Q pins are in the output state so that the input signals of opposite
phase to the outputs must not be applied.
*2 1f 31 goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state.
*3 All write cycle are determined from last address transition to the first address transition of the next address.
*4 twr is defined from the end point of WRITE Mode.

*8 Transition is measured at the point of 500mV from steady state voltage with specified Load i in Fig. 2.




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

WRITE CYCLE TIMING DIAGRAM *'

XL

WRITE CYCLE 2: CS1 CONTROLLED

s twe l:'
ADDRESS f

K

taw I
tas twr

fs—o tcw
— = A
CS1

\ 7

s ([[/

on ANNNNNENNY

w AKX

Ny

S— (L]

fa— 1} {——0

b HIGH-Z ATAVALID HIGH-Z
N oLz 3 Wz b %
HIGH-Z \ HIGH-Z
Dou /
T
WRITE CYCLE 3: CS2 CONTROLLED

L tWC l;l
ADDRESS Xt

N

t tAw . t I

dl-\i }e tew R
— s
QW‘L NIy
cs2

tow ‘S‘
je twp
m - ANMNK 0/ (/[
j—— tDw—J je— tp—
- HIGH-Z
Di i — { DATA VALID 5-
oLz tWHz 7
HIGH-Z N\ HIGH-Z

Dou )
T

Note: *11f TS1, CS2 are in the READ Mode during this period, I/O pins are in the output state so that the input signals of opposite phase

to the outputs must not be applied.

*2 |t TS1 goes high or CS2 goes low simultaneously with WE high, the output remains in high impedance state.
*3 Transition is measured at the point of 1500mV from steady state voltage with specified Load II in Fig. 2.



MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

DATA RETENTION CHARACTERISTICS

(Recommended operating conditions otherwise noted.)

Parameter Symbol Min Typ Max Unit
Data Retention Supply Voltage Vpr 2.0 55 \'
Standard 1.0 mA
Data Retention Supply Current *1 L—Version Ior 1.0 50
HA
LL—-Version 1.0 50 "2
Data Retention Setup Time tpRs 0 ns
Operation Recovery Time tR tRc ns
Note: *1 Veec = VDR = 3V
CS1 controlled: T81 2 Vpr —0.2V (CS2 > Vpr —0.2V or €S2 £ 0.2V)
CS2 controlled: CS2 < 0.2V
*2 Ipr = 5 LA max. at Vpgr = 3.0V, Ta = 0°C to +40°C
DATA RETENTION TIMING
DATA RETENTION 1: CS1 CONTROLLED
Data Retention Mode
Vee
45V v 4.5V
DR
| S, ———— ————— -/
DR R
S
TS1 2 Vpg 0.2V
CS1 2.2V 2.2V
DATA RETENTION 2: CS2 CONTROLLED
Data Retention Mode
Vee
4.5V'R v 4.5V
DR
k-------———--—--J
lt— DR —-.‘ R
s
cS2 ; ; ; _\ 0.4V cs2<0.2v 0.4
)




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES

ICC2 NORMALIZED POWER ICC1, ICC2 NORMALIZED POWER

ISB1, 1ISB2 NORMALIZED POWER

SUPPLY CURRENT SUPPLY CURRENT

SUPPLY CURRENT

Fig. 3 - NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

Ta l +25I°C
1.4
1.2 /
1.0
0.8
0.6
4.0 5.0 6.0

VCC, SUPPLY VOLTAGE (V)

Fig. 5 - NORMALIZED POWER SUPPLY
CURRENT vs. FREQUENCY

| I
Ta = +25°C
1.1 Vgo = 5.0V
1.0 /
o-g //
0.8
//
0.7
1 2 3 10 2030

f, FREQUENCY (MHz)

Fig. 7- NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

ol

lgs1

| —
Vee = 5.0V

10.0

5.0

1.0 \7%: [ —
BS2

05 //

0 20 40 60 80
TA, AMBIENT TEMPERATURE (°C)

1SB1, 1ISB2 NORMALIZED POWER
SUPPLY CURRENT

tAA, tACS1, tACS2 NORMALIZED
ACCESS TIME

Fig. 4 - NORMALIZED POWER SUPPLY
CURRENT vs. AMBIENT TEMPERATURE

| |
Vee = 5.0V
1.2
1.1 \
1.0
N
\

0.9 ~
0.8

0 20 40 60 80
TA, AMBIENT TEMPERATURE (°C)

Fig. 6 — NORMALIZED POWER SUPPLY
CURRENT vs. SUPPLY VOLTAGE

| |

TA = +25°C
1.4 4 Ioe
1
2 L/
. y
1.0
0.8

oA
%

4.0 5.0 6.0
VCC, SUPPLY VOLTAGE (V)

Fig. 8 - NORMALIZED ACCESS TIME vs.

SUPPLY VOLTAGE
| I
TA = +25°C

1.2
1.1
1.0
0.9 S
0.8

40 45 50 55 6.0
VCC, SUPPLY VOLTAGE (V)




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

TIPICAL CHARACTERISTICS CURVES (Continued)

tAA, tACS1, tACS2 NORMALIZED
ACCESS TIME

Fig. 9 - NORMALIZED ACCESS TIME

1.2

1.1

1.0

0.9

0.8

vs. AMBIENT TEMPERATURE

o
Vee = 5.0V

P4

4

/

4

/

4

/

4

0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)

tAA, 1ACS1, tACS2 NORMALIZED
ACCESS TIME

Fig. 10 - NORMALIZED ACCESS TIME

2.0

1.5

1.0

vs. LOAD CAPACIYANCE

| I
Ta= +25°C
v g

100 200 300 400 500
Cy, LOAD CAPACITANCE (pF)




MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS

(Suffix: P)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M02)

OO OO0

543£.010
(13.8040.25)
INDEX
/ —7
N— i
Y
1P P J 0 I O [ O O I P I P [ I O I I I
-« 1.407*-398 (35.73+3-20) >~
020
. 03910
K .062(1.58) MAX (0~99i8 50,

.100(2.54)
TYP -

+.020
060 o ‘ ’ 018+.003
T

(1.5273%9) (0.46+0.08)

©1991 FUJTSU LIMITED D28006S-2C

A

(I S

.020(0.51) MIN

600(15.24)

TYP

*' L(':: =

.010+.002

\ 195
.195(4.96) MAX
L*L ,

.118(3.00) MIN

(0.2510.05)

Dimensions in
inches (millimeters)

10



MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: P-SK)

28-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-28P-M04)

+.008 +0.20
1.392% 12(3536_030)

o Y TN e Ol I s T e N e Yo N e e T e Y e T e N

INDEX-1

'
\ 260%.010
O O (6.60+0.25)
] 034 +012 ‘ ] 0s50* 212
(0 86+0 30 ) (1 27 +0 30)
A
/v

.018+.003

.100(2.54) (0.4610.08)

TYP

.020(0.51)MIN

©1991 FUJITSU LIMITED D28018S-2C

.300(7.62)
TYP

.010£.002

(0.25%0.05)

.207(5.25)MAX

.118(3.00)MIN

Dimensions in
inches (millimeters)

11



MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

gﬁgKAGE DIMENSIONS (Continued)
FPT-28P-M02
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M02)
.110(2.80) MAX
699+010 (17 754025, (MOUNTING HEIGHT)
- -.008 -0.20 ™ 0(0) MIN
g (STAND OFF HEIGHT)
AHHHARAHAHAAA T
/H\I ‘

.465+.012
(11.800.30)

402+ 012

INDEX .339%.008 (10.20+0.30

O/ (8.6010.20) )
~—
HEHHHOOHEE G0 Nt e
r | L (0.80+0.20)
.050(1.27) .018%.004 .006%.002
TYP (0.4510.10) ¢'|®'005(0'13)®| (0.15+0.05)

_\L/

1
'y
—l—ll
[}
1

L 7| 004(0.10)

.650(16.51) REF ——————-—=

©1991 FUJITSU LIMITED F28011S-4C

I |

-
Details of “A” part

.008(0.20)
¥

|

|

|

3 |
Y |
024(0.60) I
|

|

|

i .007(0.18)
! ‘W
| | 027(0.68)

Dimensions in
inches {millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

(Suffix: PFTN)

PIN ASSIGNMENT
(NORMAL BEND)

Cs; L o 213 Ao
Anld 23 203 TS
A 24 193 vog
A 25 18 - VO
A3 26 173 VOg
WE] 27 16 [ 105
Vee 3 28 15 VO,
Aa 1 1413 aND
Az 2 13| O3
A s 123 vo,

AsC 4 11 [ VO4

AsC] s 103 Ao

Al] 6 9 Ay

FPT-28P-M03 A 7 s A2

TOP VIEW
28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M03)
Fr— = — — — — — — B
Details of A" part
21 ‘ '._036(0.15)
" MAX

INDEX

:":I:] 014(0.35)

‘jﬂﬂﬂ!ﬂﬂﬂﬂﬂﬂﬂﬂ
©,

| |
| |
i |
| T i
| |
| |
| |
| |

wpn 7 —~ MAX
1006(0.15) .010(0.25)
T
S |
5 528+.008
315+.008
(13.40%0.20) e e 043971 107017
g 465+.008 006+.002 | (8.00+0.20) 27°-00211- 17008
|‘ (11.8020.20) (0.1510.05) “‘;2_8.;%7;@_.‘ (MOUNTING HEIGHT)
——— ) w
0217(055) | | ]
L—{ U{ 004(0.10) e 0(0) MIN
(STAND OFF HEIGHT)
.4881.008 020+.004 .008+.004 ﬂ} . 004(0.09/®) I
(12.40+0 20) (0.50+0.10) (0.20£0.10) | o040
Dimensions in
©1991 FUJITSU LIMITED F28018S-4C inches (millimeters)
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MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

PACKAGE DIMENSIONS (Continued)

{Suffix: PFTR)

FPT-28P-M04

PIN ASSIGNMENT
(REVERSE BEND)

A3 7 s A2

Ald e s A

As s 103 A,

A 4 1 :VO1
o == B 12 [ V02
A2} 2 13 V03
A3 1 14 |=J GND
Voc ] 28 153 vo,
Wer] > 16 [ VOs
Azl 26 17 [ 10,
As ] 25 18 |1 V07
Ag ] 24 19[] VOg
Ay 1 23 20 [T,
Cs2[ 22 21 Ao

TOP VIEW

28-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-28P-M04)

LEAD No.

©1991 FUJITSU LIMITED F28019S-4C

i
| Details of "A" part @
| 006(0.15) |
| MAX !
l —N :
| np |
| i 014(0.35) |
! A MAX
| |
1
| 006(0.15) .010(0.25) 1
l * !
[ - o
281(7.15)
4881.008 020.004 A REF
- 008+.004 ,
(12.40%0.20) (0.500.10) i || .004(0.09 ‘
(0.20+0.10 | 004009® |
7| .004(0.10) _-0217(0.55) | ‘ 0(0) MIN
TYP T | (STAND OFF HEIGHT)
oy % 2
- Il 1
+ +
[L .4651.008 .006%.002 1 -043:'885(1-10 18' (1) g )
(11.8020.20) (0.1520.05) . ' '
528+ 008 -315£.008 (MOUNTING HEIGHT)
e b " (8.00t020)
(13.4010.20)

Dimensions in
inches (millimeters)

14



MB84257A-70/-70L/-70LL
MB84257A-10/-10L/-10LL

All Rights Reserved.

Circuit diagrams utilizing Fujitsu products are included as a means of iltustrating typical
semiconductor applications. Complete Information sufficient for construction purposes
is not necessarily given.

The information contained in this document has been carefully checked and is believed
to be reliable. However, Fujitsu assumes no responsibility for inaccuracies.

The Information contained in this document does not convey any license under the
copyrights, patent rights or trademarks claimed and owned by Fujitsu.

Fujitsu reserves the right to change products or specifications without notice.

No part of this publication may be copied or reproduced in any form or by any means, or
transferred to any third party without prior written consent of Fujitsu.
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